Chemokine receptor CX3CR1 mediates skin wound healing by promoting macrophage and fibroblast accumulation and function.
Wounds heal through a highly regulated, self-limited inflammatory response, however, precise inflammatory mediators have not been fully delineated. In this study, we report that in a mouse model of excisional skin wound healing the chemokine CX3CL1 and its receptor CX3CR1 were both highly induced at wound sites; CX3CL1 colocalized with macrophages and endothelial cells, whereas CX3CR1 colocalized mainly with macrophages and fibroblasts. Loss of CX3CR1 function delayed wound closure in both CX3CR1 knockout (KO) mice and in wild-type mice infused with anti-CX3CR1-neutralizing Ab. Conversely, transfer of bone marrow from donor wild-type mice, but not from donor CX3CR1 KO mice, restored wound healing to normal in CX3CR1 KO-recipient mice. Direct effects of CX3CR1 disruption at the wound site included marked reduction of macrophages and macrophage products, such as TGF-beta1 and vascular endothelial growth factor. Consistent with this, we observed reduced alpha-smooth muscle actin (a marker for myofibroblasts) and collagen deposition in skin from wounded CX3CR1 KO mice, as well as reduced neovascularization. Together, the data support a molecular model of skin wound repair in which CX3CR1 mediates direct recruitment of bone marrow-derived monocytes/macrophages which release profibrotic and angiogenic mediators.